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Abstract 
Using the decomposed theory of planned behavior, this article develops and empirically 
validates a model that predicts the intention to use interactive digital television as a marketing 
communication medium. The study tests the model with samples of Belgian advertising 
professionals at two different moments in time. The results show that the impact of perceived 
usefulness on the intention to use interactive digital television is low compared with the 
impact of perceived ease of use and subjective norms. Over time, the compliance effect of 
external subjective norms on usage intention decreases, in favor of the internalization effect 
through perceived ease of use. Behavioral control and attitude have more impact in the second 
stage than in the first. 
Introduction 
Digitalization has changed the media landscape by blurring the lines between existing forms 
(Edelman 2007). For example, interactive digital television (IDTV) is an outcome of this 
convergence that merges traditional broadcasting and digital (telecommunication) technology 
to allow viewers to interact with the television, using remote controls. 
For this research, we define IDTV as (1) a group of technologies that gives (2) users the (3) 
possibility to take control (4) over their TV experience, (5) enabling interactivity with the 
content (6) (in)dependently of the distribution channel. First, IDTV encompasses a group of 
technologies, such as the television screen, a set-top box, personal video recorders (PVR), 
interactive program guides, and the remote control, rather than representing a single advance. 
Second, rather than viewers, people who consume IDTV are users, who can employ their 
televisions for various activities, such as banking, e-mailing, gaming, watching television, or 
playing along with a televised game. Third, the user is not required to take control over the 
television; it is possible to use IDTV in a traditional, linear way. However, he or she may 
choose what to watch and when to watch it by employing a PVR or video on demand (VOD) 
services. Fourth, the experience of using IDTV extends traditional television viewing. Fifth, 
this experience includes all three aspects of interactivity (McMillan and Hwang 2002), 
namely, user control, two-way communication, and synchronization. Sixth, IDTV is a new 
medium that may be broadcast through different platforms, including terrestrial (DVB-T), 
satellite (DVB-S), telephone cable (DVB-C), or broadband (IPTV), such that it could be 
independent or dependent of the channel. We also acknowledge that digital broadcast 
channels can be transmitted through satellite and terrestrial infrastructures, though these 
methods do not allow for real two-way communication, because there is no means for 
immediate feedback. In these scenarios, short messaging, e-mails, and telephone contacts 
must serve as feedback channels. 
We focus on IDTV delivered through digital cable systems, which support immediate 
interactivity and feedback. In Belgium, compared with other European countries and the 
United States, IDTV adoption has been relatively slow, though cable penetration is nearly 
100%, so viewers already have access to broad channel choices. In 2009, IDTV penetration in 
Europe was 69.2%, with Finland as the leading market (100% penetration), followed by the 
United Kingdom with 90%, Norway with 83%, France with 81%, and Spain with 80% 
penetration. In Belgium though, only 47% of consumers had adopted IDTV in 2009 (E-Media 
Institute 2009). 
Interactive digital television also offers new advertising opportunities and formats (Cauberghe 
and De Pelsmacker 2006), with some pertinent threats to advertising professionals, such as the 
potential for ad skipping (e.g., Fortunato and Windels 2005) and unstable business models. 
Broadcasters thus worry that new entrants (e.g., content producers, software producers) might 
deliver content directly to the telecommunication providers and bypass their packaging 
function (Pagani 2000). In response to the business concerns initiated by new digital 
technologies, including VOD and PVR, Wirtz and Schwartz (2001) recommend that 
broadcasters cooperate and embrace these new developments (Cauberghe and De Pelsmacker 
2006). Yet even as IDTV continues to spread worldwide, advertising professionals remain 
skeptical about investing in it (Tauder 2005). 
We consider the interdependence of broadcasters, advertisers, and end users and suggest that 
the adoption of IDTV by advertisers is crucial (Leckenby 2003). In turn, we attempt with this 
study to gain insight into what drives advertising professionals to use or invest in IDTV 
advertising by building and empirically validating a predictive model of adoption intentions, 
using Belgian data. The unit of analysis is the person in an organization in charge of buying, 
budgeting, employing, or outsourcing the advertising budget. Using a decomposed theory of 
planned behavior framework (Taylor and Todd 1995), we also examine intentions to use 
IDTV among advertising professionals. Attitudes and intentions can change over time, so we 
collect two measurements at different moments in time, though both take place during a pre-
adoption phase. Therefore, we can explore how intentions form among advertising 
professionals with regard to the use of interactive digital television over time. 
Conceptual Framework 
Many researchers use the theory of planned behavior (Ajzen 1991) to predict individual 
acceptance of information technology (e.g., Hsu, Lu, and Hsu 2007; Hung and Chang 2005; 
Wu and Chen 2005). According to this theory, behavioral intentions can predict actual 
behavior (Sheppard, Hartwick, and Warshaw 1988). The theory of planned behavior also 
states that behavioral intentions reflect three determinants: a person's attitude toward the 
behavior, subjective norms, and perceived behavioral control. Cognitive beliefs about the 
object of the behavior and their respective importance influence these three dimensions. 
Although the theory of planned behavior has good explanatory power for predicting and 
understanding future behavior, it also suffers some practical and theoretical disadvantages 
(Taylor and Todd 1995). In particular, it combines cognitive belief structures into one-
dimensional constructs (attitudes, subjective norms, perceived behavioral control), which 
prevents any determination of the relative importance of each cognitive belief. Therefore, 
Taylor and Todd (1995) decompose the extended the theory of planned behavior into sets of 
salient beliefs. 
The decomposed theory of planned behavior thus defines three antecedents of attitude: 
perceived ease of use (PEOU), perceived usefulness (PU), and compatibility (Moore and 
Benbasat 1991; Taylor and Todd 1995; Torznatzky and Fleischer 1990). Perceived ease of use 
is "the degree to which a person believes that using the system will be effortless" (Davis 1989, 
p. 320), and PU is "the degree to which a person believes that using a particular technology 
will enhance his/her job performance" (Plouffe, Hulland, and Vandenbosch 2001, p. 212). 
Compatibility refers to the degree to which the innovation fits with the potential adopter's 
existing values, previous experiences, and current needs (Rogers 1995). 
Furthermore, different reference groups influence subjective norms, namely, peers, superiors, 
and subordinates. The direct effect of subjective norms on behavioral intentions is called the 
"compliance effect" (Venkatesh and Davis 2000), such that people choose to perform an 
action when one or more important people in their environment say they should. Venkatesh 
and Davis (2000) argue that subjective norms also have indirect effects on behavioral 
intentions through PU and PEOU. This "internalization process" thus represents the tendency 
of people to believe information provided by others. 
Finally, the internal notion of individual self-efficacy (Bandura 1986) relates to perceived 
personal ability and external resource constraints and thus influences perceived behavioral 
control. The external resource constraints are similar to Triandis's (1977) facilitating 
conditions. In an organizational setting, they consist of resources (e.g., time, money) and 
technological compatibility. 
We use an extended version of the decomposed theory of planned behavior to model the 
process by which usage intentions toward IDTV advertising form (see Figure1). 





Most user acceptance studies (for an overview, see Venkatesh et al. 2003) indicate a positive 
effect of attitude on behavioral intentions. In the decomposed theory of planned behavior, 
perceived usefulness and perceived ease of use are cognitive belief antecedents of this general 
attitude. However, compatibility does not appear in the model, considering its conceptual and 
empirical overlap with PU (e.g., Karahanna, Argarwal, and Angst 2006). Sun and Zhang 
(2006) undertake a meta-analysis and conclude that PU has a significant effect on attitude. 
Most studies also confirm a positive effect of PEOU on attitude, though in another meta-
analysis, Schepers and Wetzels (2007) find that the effect of PU is much stronger than that of 
PEOU. Perceived ease of use also has a positive and significant effect on PU, according to 
most studies (e.g., Avlonitis and Panagopoulos 2005). Therefore, we predict: 
H1a: Attitude toward IDTV advertising has a positive effect on the intention to adopt IDTV 
advertising. 
H1b: Perceived usefulness and perceived ease of use of IDTV advertising have a positive 
effect on attitude toward using IDTV advertising. 
H1c: Perceived ease of use of IDTV advertising has a positive effect on perceived usefulness 
of IDTV advertising. 
Subjective Norms 
In mandatory use contexts, in which people must use a tool or object (e.g., organizational 
settings), the effect of subjective norms on behavioral intentions is more substantial than in 
voluntary contexts (e.g., Workman 2005). However, different reference groups may have 
different impacts on the adoption process (e.g., Hung and Chang 2005). Following 
Tornaztzky and Fleischer's (1990) technology-organization-environment classification, we 
divide subjective normative influences on advertising professionals into two dimensions: an 
external, environmental, subjective norm and an internal, organizational, subjective norm. 
These dimension have potentially different influences in the model and thus are explored as 
separate factors. 
Three reference groups determine external subjective norms: stakeholders (Riemenschneider, 
Harrison, and Mykytyn 2003), competitors (Frambach and Schillewaert 2002; 
Papastathopoulou, Avlonitis, and Panagopoulos 2007), and media (Rogers 1995). The internal 
subjective norm instead comprises the following reference groups: top management (e.g., 
Tarafdar and Vaidya 2006; Taylor and Todd 1995), direct supervisors (e.g., Avlonitis and 
Panagopoulos 2005), and colleagues (Taylor and Todd 1995). 
The compliance effect suggests a direct impact of both internal and external subjective norms 
on behavioral intentions to use IDTV advertising. The internalization effect also implies that 
the opinion of important reference groups will influence people's perceptions of the usefulness 
and ease of use of this tactic, because subjective norms constitute one of the most influential 
antecedents of PU and PEOU (Schepers and Wetzels 2007; Sun and Zhang 2006). 
Rogers (1995) also claims that in the pre-adoption period, mass media and external 
communication have important roles in diffusing information about an offering and increasing 
awareness about it in the social network. For this study, we replace the external subjective 
norm of mass media with stakeholders and competition. In addition, the organization's top and 
middle management and employees learn about IDTV through not just mass media but also 
their interactions with professional associations, competitors, and technology stakeholders 
(e.g., Tarafdar and Vaidya 2006). Therefore, we anticipate that external reference groups have 
a significant effect on internal reference groups and hypothesize: 
H2a: External and internal subjective norms have positive effects on the intention to adopt 
IDTV advertising. 
H2b: External and internal subjective norms have positive effects on perceived usefulness and 
perceived ease of use of IDTV advertising. 
H2c: External subjective norms have positive effects on internal subjective norms with 
respect to the adoption of IDTV advertising. 
Perceived Behavioral Control 
According to the decomposed theory of planned behavior, self-efficacy and facilitating factors 
influence perceived behavioral control (Taylor and Todd 1995). Most studies find a positive 
effect of perceived behavioral control (PBC) on behavioral intentions. In addition, Pavlou and 
Fygenson (2006) indicate that the perceived ease of use of searching for online information 
and making an online purchase correlates highly with the PBC of both behaviors (r = .43, r = 
.52, respectively). Other researchers similarly reveal strong correlations between PEOU and 
PBC (e.g., Yi et al. 2005). 
In an organizational setting, top and middle management must provide the resources needed 
for employees to adopt and use innovations. For information technologies, management also 
plays a role in ensuring an adequate technological infrastructure. In their meta-analysis, 
Sabberwal, Jeyaraj, and Chowa (2006) find that management support is positively associated 
with facilitating conditions (e.g., resources, technological ability). Because personal ability is 
another dimension of PBC, we predict peers and colleagues also have an influence on this 
dimension. 
H3a: Perceived behavioral control has a positive effect on the intention to adopt IDTV 
advertising. 
H3b: Perceived ease of use of IDTV advertising has a positive effect on perceived behavioral 
control toward IDTV advertising. 
H3c: Internal subjective norms have positive effects on perceived behavioral control toward 
IDTV advertising. 
Time as a Moderator 
Although many researchers have tried to examine the antecedents of adoption behavior 
empirically and conceptualize a multiphase, sequential adoption process, longitudinal studies 
that examine the potentially different influences of these antecedents remain relatively scarce 
(Karahanna, Straub, and Chervany 1999). The few longitudinal studies available indicate that 
the elements of the theory of planned behavior shift in their impacts on behavioral intentions, 
according to the different adoption stages (Thompson, Higgins, and Howell1994). Most 
studies investigate the effects of direct experience and consider the differences in cognitive 
beliefs that determine adoption decisions (pre-adoption) versus those that influence 
continuing usage (post-adoption) (e.g., Bhattacherjee and Premkumar 2004; Hsu, Lu, and Hsu 
2007; Hu, Clark, and Ma 2003; Kim and Malhotra 2005; Lam and Lee 2002). However, in 
2006-2007, when we conducted this study, IDTV was in the early diffusion stage in Belgium, 
so we examine how the determinants of intentions to use evolve over time within the pre-
adoption stage. Unlike other longitudinal studies of technology acceptance, none of the 
advertising professionals in our study have direct experience with IDTV. Therefore, we 
conducted wave 1 in May 2006, six months after the commercial launch of IDTV by the two 
major telecommunication providers in Belgium (Telenet and Belgacom), and wave 2 followed 
a year later. 
In general, longitudinal studies find support for a declining influence of subjective norms over 
time. Venkatesh and Davis (2000) theorize that people initially know little about an 
innovation, so subjective norms provide them with information that has an important direct 
compliance effect on behavioral intentions. Rogers (1995) similarly emphasizes the 
importance of communication in the early phase of the diffusion process. However, the two 
dimensions of subjective norms, internal and external, likely have different impacts on 
adoption intentions. Deutsch and Gerard (1955) also distinguish two types of social influence: 
informational social influence, or "the desire to be right," and normative social influence, or 
"the desire to be liked" (Fein, Goethals, and Kugler 2007, p. 167). 
The external subjective norm exerts pressure on advertising professionals to use the 
innovation by informing them about it. This information can invoke their desire to be right. 
The external subjective norm also could influence their understanding of the image of the 
advertising professional and thus their desire to be liked, as evoked by the social prestige 
surrounding the innovation. Within an organization, the desire to be liked may be even greater 
than the desire to be right. In contrast, the internal subjective norm may be less important as 
an information source. Over time though, the advertising professional gathers sufficient 
information, and the informational social influence evoked by the external subjective norm 
should decrease. The influence of normative social influence instead may persist, because 
status gains from innovation use likely continue. Therefore, we predict that the influence of 
the external subjective norm on behavioral intentions decrease but does not disappear, 
whereas the influence of the internal subjective norm remains stable. 
Over time, people also internalizes outside opinions, which implies a shift from the 
compliance effect to the internationalization effect. Therefore, the direct effect of subjective 
norms on intentions may diminish over time, but its effect through perceived usefulness and 
perceived ease of use should increase (e.g., Morris and Venkatesh 2000; Venkatesh et al. 
2003). We do not make any predictions about different patterns for external or internal 
subjective norm influences on PU and PEOU over time. 
H4a: The positive effect of the external subjective norm on the intention to adopt IDTV 
advertising is weaker in wave 2 than in wave 1. The strength of the positive effect of the 
internal subjective norm on the intention to adopt IDTV advertising does not differ between 
waves. 
H4b: The positive effect of the external subjective norm on perceived usefulness and 
perceived ease of use of IDTV advertising is stronger in wave 2 than in wave 1. 
H4c: The positive effect of the internal subjective norm on perceived usefulness and 
perceived ease of use of IDTV advertising is stronger in wave 2 than in wave 1. 
Because the external subjective norm should have an important influence on PU and PEOU in 
wave 1, then increase in wave 2, we anticipate that advertising professionals are more 
informed about IDTV in wave 2 than in wave 1. Therefore, the effects of PU and PEOU on 
attitude should increase over time. 
H5: The positive effect of perceived usefulness and perceived ease of use of IDTV 
advertising on attitude toward adopting IDTV advertising is stronger in wave 2 than in wave 
1. 
Venkatesh et al. (2003) further find that facilitating conditions (i.e., PBC) have significant 
influences on intentions only in later stages of the adoption process. Therefore, we 
hypothesize: 
H6: The positive effect of perceived behavioral control on the intention to adopt IDTV 
advertising is stronger in wave 2 than in wave 1. 
Method 
Data Collection 
We used an online survey to collect the data. The sampling frame for both waves consisted of 
a database of marketing professionals and the staff of advertising and communication 
agencies. This database, which combines three databases of different professional marketing 
organizations, allowed us to identify 2,680 advertising professionals to receive an e-mail 
invitation with a link to the questionnaire. For the first wave, conducted in May 2006, or six 
months after the commercial launch of IDTV in Belgium, 437 advertising professionals 
(response rate = 16.3%) completed the questionnaire. In the second wave, one year later (May 
2007), the same sample frame received the same questionnaire, and the response rate was 
16.7% (n = 448). The responses to both questionnaires were anonymous. The samples did not 
differ significantly with respect to the respondents' company type, function, responsibility, 
gender, age, or relevant work experience (see Table 1).To test for nonresponse bias, we 
compared the characteristics of the total sample frame with those of the sample and found no 
significant differences between groups. 
Table 1. Comparison of Sample Characteristics: Waves 1 and 2 
  Wave 1 Wave 2 Chi² p-Value 
































































Years of marketing experience  
0-3 years 
3-10 years 











The questionnaire consists of measurement scales retrieved from marketing, management, and 
information systems literature. All constructs used five-point Likert scales (anchored at 
"strongly disagree" and "strongly agree") or semantic differential scales. The PU (e.g., "IDTV 
enhances my effectiveness as an advertising professional") and PEOU (e.g., "I would find 
IDTV easy to use in my communication strategy") measures came from Davis's (1989) scale. 
The attitude construct (e.g., "Using IDTV is a good/bad idea"); PBC (e.g., "I would be able to 
use IDTV as a marketing communication tool") as well as its antecedents, personal ability 
(e.g., "I would feel comfortable using IDTV on my own") and technological facilitating (e.g., 
"I will have trouble looking at my campaign on IDTV to test it"); and behavioral intentions 
(e.g., "I intend to use IDTV in the near future") all reflect the scales provided by Taylor and 
Todd (1995). 
External social influence includes three constructs. To measure the influence of media, we use 
Taylor and Todd's (1995) scale (e.g., "I read/saw new reports that using IDTV is a good 
medium to advertise"). The external subjective influence of competition features a scale 
developed by Avlonitis and Panagopoulos (2005) (e.g., "Competitive marketers are using 
IDTV during their contact with consumers"). For measuring the influence of stakeholders, we 
apply a newly developed scale that refers to the most important stakeholders for the IDTV 
business model in Belgium (e.g., Telecom company). Internal social influence also comprises 
three constructs. The influences of both top management (e.g., "The firm strongly encourages 
the use of IDTV for advertising purposes") and colleagues (e.g., "My colleagues are strongly 
encourages the use of IDTV for advertising purposes") use the scale provided by Leonard-
Barton and DeChamps (1988). The items to assess the normative influence imposed by the 
direct supervisor come from a scale by Avlonitis and Panagopoulos (2005) (e.g., "My 
supervisor continuously encourages me to use IDTV"). 
We conducted a pilot study to validate and clarify the measurement instruments. Of the 72 
Belgian advertising professionals who received the questionnaire, 44 completed it (response 
rate = 61.1%). On the basis of their responses, we removed or reformulated a few items. 
Results 
Exploring the Factor Structure 
Levine and colleagues (2006) suggest that for established scales, confirmatory factor analyses 
are most appropriate. However, because not all the scales we used have been properly tested 
in prior studies, we first adopt exploratory factor analysis (principal components) with 
Varimax rotation to explore the factor structure of the constructs. All items except two load 
on their respective constructs. The three theorized internal subjective norm antecedents all 
load on one factor, and the items related to the two antecedents of perceived behavioral 
control load on another single factor. Therefore, we include the internal subjective norm and 
PBC in the model as general dimensions without antecedents. 
General Model 
The structural equation modeling module in SPSS, AMOS 6.0, can test general models 
(measurement and structural) using maximum likelihood estimation. The loadings, 
standardized residual covariances, and modification indices (Steenkamp and van Trijp 1991) 
identify any items that should be screened and removed. 
The data for our study are not normally distributed (multivariate kurtosis = 339.905; kurtosis 
= 90.901), so we use bootstrapping method (Bollen and Stine 1992) to estimate the fit. The 
general model achieves the cutoff values for all the fit indices (Bollen and Stine 1992; Hu and 
Bentler 1999) (c² = 953.568, degrees of freedom [df] = 307, c²/df = 3.106, Tucker-Lewis 
index = .953, confirmatory fit index = .959, root mean square error of approximation = .049). 
In addition to this satisfactory model fit, the measurement model possesses convergent 
validity, reliability, and discriminant validity (Bagozzi and Yi 1988). In the general model, the 
item loadings are all higher than the recommended cutoff value of .60 (Bagozzi and Yi 1988), 
in support of convergent validity. In addition, the average variance extracted of all latent 
constructs is greater than the threshold of .50, ranging between .54 and .82 (Bagozzi and Yi 
1988). All Cronbach's alphas exceed .70, which implies a satisfactory level of reliability 
(Bagozzi and Yi 1988). The composite reliabilities, with values between .700 and .933, 
indicate the reliability and unidimensionality of the scales (Steenkamp and van Trijp 1991). 
We provide an overview of the reliability constructs in Table 2. Finally, we obtain evidence of 
discriminant validity from the correlations between the constructs, which all are significantly 
different from 1 (Singh and Rhoads 1991). 
Table 2. Construct Reliability 






Perceived usefulness .878 .878 .71 
Perceived ease of use .716 .70 .54 
Attitude .801 .801 .57 












Internal subjective norm .908 .912 .78 
Perceived behavioral 
control 
.871 .871 .62 
Usage intention .933 .933 .82 
In Figure 2, we provide the structural paths of the final model and their significance. As 
expected, attitude has a positive effect on the intention to use IDTV advertising (ß = .264, p < 
.001), in support of H1a. However, perceived usefulness does not have a significant positive 
effect on attitude (ß = .09, p = .12), though we find that perceived ease of use has a strong 
positive effect on attitude (ß = .52, p < .001). Thus we find partial support for H1b. The effect 
of PEOU on PU also is positive, as we predicted in H1c (ß = .51, p < .001). 
Figure 2. General Model with Structural Paths 
 
External subjective norms have significant positive effects on usage intention (ß = .31, p < 
.001), as do internal subjective norms (ß = .40, p < .001), in support of H2a. These findings 
also reflect the compliance mechanism of subjective norms on adoption intention. The 
internalization effect of external subjective norms is also apparent. External subjective norms 
have significant effects on both PU (ß = .29, p < .001) and PEOU (ß = .32, p < .001). Whereas 
the effect of internal subjective norms on PU is not significant (ß = .01, p = .796), its effect on 
PEOU is significantly positive (ß = .26, p < .001). The results thus partly support H2b. 
External subjective norms have a strong positive effect on internal subjective norms (ß = 
.67, p < .001), in support of H2c. 
The perception of being able to use IDTV advertising, or perceived behavioral control, has a 
positive effect on the intention to use it (ß = .22, p < .001), which supports H3a. Perceived 
ease of use also has a positive influence on PBC (ß = .54, p < .001), which supports H3b. 
Consistent with H3c, the effect of internal subjective norms on PBC is positive (ß = .40, p < 
.001). 
Finally, the reflective dimensions of the second-order construct, external subjective norms, all 
load highly on this latent construct (competition: ß = .78, p < .001; media: ß = .79, p < .001; 
stakeholders: ß = .85, p < .001). 
Comparison of Waves 1 and 2 
With a multiple group comparison analysis, we test if the structural paths of the hypothesized 
models differ between waves. By specifying nested models, we can identify any significant 
non-invariance between subsamples appears. In each of the nested models, we constrain a set 
of parameters to be equal in both subgroups. We then test this assumption by comparing the 
fit of the nested models with the fit of the general model. If any decline in fit is substantial, 
the constraints must be rejected, and the parameters are different (non-invariant) for the 
subgroups. The first step in multiple group comparison analysis thus is the test for metric 
invariance, a prerequisite of structural invariance (Byrne 2001), which requires keeping all 
factors or measurement loadings equal across groups. The results indicate the invariance of 
the measurement model for the subgroups of waves 1 and 2 (∆χ² = 13.969, ∆df = 18, p = 
.731). The second step investigates structural invariance, and we find significant variance for 
the structural weights across the two waves (∆χ² = 34.728, ∆df = 16, p = .004). 
To identify which structural path weights are not equal across time, we performs an iterative 
analysis in which we constrain, then set free, each separate relationship. The results indicate 
that several paths are significantly different across groups. 
We anticipated that the influence of external subjective norms on advertising professionals' 
intentions to use IDTV as a marketing communication tool would diminish in wave 2 
compared with wave 1. The results confirm this expectation (ß wave 1 = .41, p < .001; ß wave 
2 = .22, p = .001; ∆χ² = 4.940, ∆p = .026). For internal subjective norms, the influence on 
behavioral intentions remains stable over time, as expected (ß wave 1 = .25, p < .001; ß wave 
2 = .24, p < .001; ∆χ² = .031, ∆p = .860), in support of H4a. The effect of external subjective 
norms on PU is positive but does not increase over time (ß wave 1 = .35, p < .001; ß wave 2 = 
.23, p = .002; ∆χ² = 1.034, ∆p = .309), whereas its effect on PEOU is stronger in wave 2 than 
in wave 1 (ß wave 1 = .20, p = .021; ß wave 2 = .42, p < .001; ∆χ² = 4.239, ∆p = .040). We 
thus find support for H4b. Internal subjective norms have no significant effects on PU in wave 
1 or wave 2 (ß wave 1 = .002, p = .979; ß wave 2 = .009, p = .883; ∆χ² = .003, ∆p = .954). 
Instead of an increase in the positive influence of internal subjective norms on PEOU, we find 
a stable positive effect over time (ß wave 1 = .31, p < .001; ß wave 2 = .21, p = .005; ∆χ² = 
.445, ∆p = .505), which conflicts with H4c.The positive effects of both PU and PEOU on 
attitude reveals that though the effect of the former is positive in wave 1, it becomes 
significantly weaker and even insignificant in wave 2 (ß wave 1 = .23, p < .001; ß wave 2 = -
.08,p = .304; ∆χ² = 7.282, ∆p = .007). For the latter, the results are in line with our 
expectations: Perceived ease of use has a stronger effect on attitude in wave 2 than in wave 1 
(ß wave 1 = .36, p < .001; ß wave 2 = .68, p < .001; ∆χ² = 5.333, ∆p = .021). The results thus 
partially support H5. 
Perceived behavioral control has a small influence on behavioral intentions in wave 1, and its 
effect increases significantly in wave 2 (ß wave 1 = .15, p = .008; ß wave 2 = .29, p < .001; 
∆χ² = 4.632, ∆p = .031), in support of H6. 
The loadings of the second-order model of external subjective norms did not change 
significantly over time, which implies the stability of the second-order construct. 
Discussion and Conclusions 
The adoption of interactive digital television by advertisers is important for the success of this 
medium. The main goal of this study therefore has been to detect, for the initial adoption 
stage, how the intention to use IDTV technology forms and how the relative importance of the 
determinants of such intention changes over time. 
The model we tested explains approximately 63.5% of the variance of the behavioral attention 
to use IDTV as an advertising tool in wave 1 and 69.2% in wave 2, which is satisfactory. In 
the general model, the direct effect of external and internal subjective norms on this intention 
is stronger than the impact of the attitude toward using IDTV advertising or perceived 
behavioral control. Contrary to our expectations and the findings of past studies, the influence 
of perceived usefulness on the attitude toward adopting IDTV is insignificant. Prior studies 
have indicated that when people consider using a new technology, its perceived usefulness 
has a stronger influence than does its complexity (i.e., perceived ease of use) (Schepers and 
Wetzels 2007). Perhaps our results reflect the weak and somewhat negative impact of the first 
IDTV advertising campaigns launched by Belgian pioneers. In addition, technological hurdles 
in the Belgian IDTV infrastructure may have prompted advertising professionals to emphasize 
the importance of ease of use. In the general model, perceived ease of use thus plays a central 
role, strongly influencing perceived usefulness, attitude, and perceived behavioral control. 
Beyond the strong compliance mechanism, both external and internal subjective norms also 
influence cognitive beliefs about IDTV as an advertising tool. For the former, this 
internalization effect is apparent for both PU and PEOU. The internal subjective norm only 
influences PEOU in relation to IDTV, not perceptions about its usefulness. Perhaps the 
internal reference groups themselves are not widely convinced of the usefulness of IDTV as 
an advertising tool. 
The comparison of our results across waves indicates that the factors that influence the 
evaluation process differ over time. Although the direct impact of external subjective norms 
on behavioral intentions decreases over time, their effect on internal subjective norms and 
cognitive beliefs persists. The impacts of the attitude toward adopting IDTV advertising and 
of PBC on the intention to adopt both increase over time. 
The effect of PU on the attitude toward adopting IDTV advertising is smaller in both wave 1 
and wave 2 than the effect of PEOU on attitude. However, the effect of PEOU on PU remains 
stable over time, as expected. In wave 1, the internalization effect of external subjective 
norms is greater for PU than for PEOU. In wave 2, this balance shifts: The effect of external 
subjective norms on PEOU becomes important, but its effect on PU disappears. Previous 
longitudinal studies also indicate that the effect of PEOU diminishes over time, such that 
more versus less experienced users have a better opinion of the PEOU of an innovation 
(Venkatesh et al. 2003), which results in a lower direct impact on behavioral intentions and an 
indirect impact on PU (Szajna 1996). However, we examine changes in attitudes and beliefs 
only during the pre-adoption stage. Therefore, more information may have created a better 
impression of the PEOU of IDTV in the second wave. Only after the adoption and use of 
IDTV as an advertising tool should we expect the effect of PEOU to diminish. 
In summary, the impact of PU on the intention formation process is low compared with the 
impact of PEOU and subjective norms. Over time, the compliance effect of external 
subjective norms (media, stakeholders, competition) on behavioral intentions decreases, in 
favor of the internalization effect through PEOU. Behavioral control and attitude have more 
impact in later than in earlier stages. The influence of internal subjective norms on behavioral 
intentions, through PBC, remains stable over time. 
Theoretical Contributions 
This study makes several contributions to innovation acceptance literature. First, we apply a 
well-established technology acceptance model, the decomposed theory of planned behavior, 
to the intention formation of advertising professionals with regard to using IDTV for their 
advertising. Second, we extend the decomposed theory of planned behavior by investigating 
the links across the three main model dimensions (attitude, subjective norms, perceived 
behavioral control) and their antecedents (cognitive beliefs). Prior research (Bagozzi 2007; 
Bagozzi and Lee 2002; Venkatesh and Davis 2000) stresses the mutual dependence of the 
main antecedents of intention, but Karahanna, Argarwal, and Angst (2006) claim past 
research has failed to confirm this dependence rigorously. Third, we identify two types of 
subjective norms with different influences on the usage intention of organizational members: 
external (environmental) influences and internal (organizational) influences (Tornatzky and 
Fleischer 1990). Fourth, this study measures usage intentions at two moments in time (2006 
and 2007), after the introduction of IDTV. 
In summary, our study provides insights into the drivers of the adoption process for IDTV 
advertising, using data from a country that introduced the technology to end customers. 
Motivating communication professionals to invest in this new marketing communication 
medium may indirectly lower the costs for end customers and thus lower barriers to popular 
adoption. However, even in countries with high customer adoption of IDTV, we find that 
communication professionals remain reluctant to invest in IDTV advertising. Because of their 
emphasis on return on investments, most communication professionals tend to rely on media 
they know, such as traditional television, press, and radio spots, instead of new media. The 
results of this study should encourage them to speed up their adoption process. 
This study also is relevant, independent of its timing and technology. The insights provide 
added value for understanding the behavior of advertising professionals who face the adoption 
of a new technology or media format. Thus, for the early stages of an adoption process, it 
provides guidelines for implementing marketing communication innovations. 
Managerial Implications 
The study also offers insights to IDTV stakeholders regarding how to approach advertising 
professionals and increase their adoption behavior. Our results show that external subjective 
norms and perceived ease of use are the most important drivers. Positive media attention and 
the influence of stakeholders, such as through seminars, conferences, and presentations, are 
likely the best tools to convince advertisers of the potential of IDTV advertising. The strong 
effect of external subjective norms on internal subjective norms implies that top and middle 
managers should be the main target groups. Because we find no internalization effect of 
internal reference groups on perceived usefulness, we suggest managers should be persuaded 
about the positive benefits and usefulness of interactive digital television advertising as well. 
Perceived ease of use has an important influence, so (mass) communication should focus on 
the user friendliness of advertising on IDTV. The declining effect of perceived usefulness on 
attitudes may be troubling for IDTV advocates though. Interactive digital television needs 
success stories from pioneers who are willing to try interactive campaigns. Such testimonies 
could increase perceptions of the usefulness of IDTV as an advertising tool. Therefore, 
offering free trials or cheap development costs could increase the willingness of advertisers to 
try IDTV formats. 
Increasing adoption rates among end users also could force advertisers to include the medium 
in their marketing mix. Allen (1988) has argued that promotion strategies, such as subsidized 
pricing and free trials, were critical for the success of previous innovations. In many European 
countries, deliveries of free set-top boxes or discounts for digital decoders aim to boost the 
adoption of IDTV by end users. 
Limitations and Further Research 
This study suffers some limitations that suggest areas for further research. We did not 
incorporate the role of affect in the decision-making process of professionals within an 
organization (see Kim, Chan, and Chan 2007). A recurring problem in technology acceptance 
research, common method bias, also may be present in our study (Woszczynski and Whitman 
2004). Because we use cross-sectional data in each wave, we cannot ascertain the direction of 
causality unambiguously. Although theory guided our hypotheses development, further 
research should confirm the causal directions by measuring different constructs at various 
moments in time. We examined advertising professionals' perceptions and behavioral 
intentions at two moments in time, but the data were not linked on an individual level, so we 
could not confirm individual changes over time. Further research might use a within-subjects 
design and incorporate feedback mechanisms that might influence reevaluations of an 
innovation (Kim and Malhotra 2005). In general, additional research on IDTV advertising 
usage should investigate the longitudinal character of the process by extending beyond the 
pre-adoption stage to the adoption decision and post-adoption behavior. Finally, potential 
moderating variables that might influence how the adoption process proceeds should be 
examined in further research, at both individual (e.g., personality traits such as 
innovativeness; Agarwal and Prasad 1998) and organizational (structure, culture, 
centralization, formalization) levels (Pelham and Wilson 1996). 
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